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Abstract—LBP-like variants are used for texture recognition 
from an image. Several algorithms have been published through- 
out the years to improve the texture. In this paper, an extended 
version of the Local Directional Ternary Pattern (ELDTP) is 
proposed where the LDP and LTP descriptors are combined 
and extended to achieve using enhanced adjacent neighbor for 
better and more accurate textures. Moreover, we maintain color 
information, therefore, the proposed EALDTP works for color 
images rather than traditional LBP variants. To testify the 
performance, we have done several experiments on two different 
texture datasets KTH-TIPs and KTH-TIPS-2b. 

Index Terms—Texture Recognition, CLDTP, CELTDP, Color 
Image Processing 


I. INTRODUCTION 


Texture provides a powerful feature for image classification. 
Various LBP-like algorithms are developed to enhance the 
texture of an image as well as improved performance. LBP 
was the first texture descriptor that overcome many computer 
vision problems. However, LBP [1] has its limitations due to 
its noise sensitivity. Moreover, it keeps less information about 
its neighbor, therefore, the ternary pattern LTP [2] is used to 
maintain more information. 

Directional-based algorithms like LDP [3] becomes popular 
since they can detect complex face images. The combination 
of both LDP and LTP was developed to maintain and improve 
texture. However, color is a prominent feature that may lead to 
better performance. Color LDTP [4] was developed where they 
preserve three prominent features color, texture, and gradient 
information. Therefore, it generates an outstanding result. 

However, all of these algorithms consider one neighbor’s 
information. They do not consider how other neighbors in- 
teract with them. It seems one of the major issues of LBP- 
variants. To solve this issue, we have developed algorithms 
enhance adjacent local directional ternary pattern for color 
image (EACLDTP) that consider the neighbor information 
as well as keeps three prominent features. Therefore, it can 
detect complex scenes from an image that leads to boosts its 
performance. Experiments on both KTH-TIPS and KTH-TIPS- 
2b datasets show the excellency of the proposed algorithm. 


Il. ENHANCED ADJACENT LOCAL DIRECTIONAL 
TERNARY PATTERN [EALDTP] 


LBP algorithms are highly successful for texture 
classification due to their simplicity. It solves many computer 
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vision problems like face detection, image classifications. 
Throughout the years too many LBP variants are developed. 
Each of them eliminates issues of the previous one. Since 
LBP [1] has limitations with noise sensitivity, a directional 
pattern LDP [3] comes to solve this issue. Moreover, to 
preserve more information from an image ternary pattern 
LTP [2] is used. [5] proposed the combination of both 
LDP and LIP used that helps to get more accurate and 
salient texture feature. However, all of the above descriptors 
work for the grey image. Moreover, they only consider eight 
neighbors that may reduce partial neighbor information as they 
do not consider how the neighbor interact and react with them. 


68 113 100 | 112 
75 140 116 135 
81 152 135 129 


v Y 
68 113 100 113 100 112 
75 140 116 140 116 135 
81 152 135) 152 135 129 
LDTP LDTP 


Fig. 1: Proposed EALDTP algorithm 


Therefore, an enhanced adjacent version of LDTP is pro- 
posed where the combination of LDP and LTP is used with 
two eight neighbors to get more information. For that, we 
have to generate two different binary pattern. First one is 
got from the center pixel with its 8 neighbor. While the 
second pattern generates from each neighboring pixel from its 
nearest adjacent center. The combination of these two pattern 
expected to generate robust and helps to recognize complex 
scene classification. 
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In order to solve LBP issues, average filter is used using 
Eq 1, since average filter helps to reduce noise from an 
image. Then, gradient information is preserved through Eq 
2 for getting center pixel gradient value and Eq 3 for getting 
neighbor pixel gradient values. 

Then, EACLDTP will generate ternary feature EACLDTU 
and EACLDTL through Eq 4 and Eq 7 respectively. However, 
the true nature of ternary pattern will generated through Eq 
10 and Eq 11. 
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Where: 


CEAUp rp = 28.{6(a,ERc) ® 6(a,ERy)} (5) 


NEAUp,R = 2? .{0(Bp, ERp) ® 5(Bp,ERpti}) (6) 


To calculate enhanced adjacent upper value, we use Eq 4 
where enhanced adjacent center (CEAU) for upper is calcu- 
lated using Eq 5. CEAU calculates the upper value for the 
center pixel and neighbor center pixel. Then enhance adjacent 
values generates from the neighbor of first center and neighbor 
of second center using Eq 6. 
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By the same way, EACLDTP lower is calculated through 
Eq 7. First of all, lower value for first center and second center 
is generated through Eq 8. After that, lower values of neighbor 
from first center and second center generates using Eq 9. 
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A. Enhanced Adjacent Local Directional Ternary Pattern for 
Color Images [CEALDTP ] 


Besides, [6] proved that the color preserves prominent 
feature that can help to identify any object. Therefore, in order 
to maintain color information, the color image is extracted as 
RGB channels rather than converting the gray image. Each 
channel is then fed into the EDLTP algorithm to get the texture 
feature. Which are further combined to get a final feature. 


III. EXPERIMENTAL ANALYSIS 


For this experiments we use 4 cores with Intel Core (TM) 

i5 processor, 16GB memory, 3.6GHz clock speed and 64-bit 
OS. 
Two different datasets are used KTH-TIPS and KTH-TIPS-2b. 
In KTH-TIPS there are 10 categories with 81 image in each 
category. Contrary, KTH-TIPs-2b contain 11 categories with 
total 52K color images. 

Cross validation reports from experiments represented in 
table I. For both datasets our proposed algorithm shows 
better. Since the other algorithms does not consider neighbor 
information how they interact with their neighbor as well 
as loose information because of ignoring color information. 
However, CLDTP [4] almost closest to our accuracy due to it 
preserves color, and other two information’s. 


TABLE I: Comparison with Existing Algorithms 


Methods KTH-TIPS | KTH-TIPS-2b 
Existing LBP 82.37 88.64 
LDP 88.43 87.77 
LDTP 90.12 93.65 
CLDTP 95.25 97.05 
Proposed | EACLDTP 95.34 98.10 


IV. CONCLUSION 


In this paper we proposed an enhanced adjacent local di- 
rectional ternary pattern for color image (EACLDTP) that pre- 
serve three prominent information gradient, texture and color. 
Furthermore, it keeps information about two center where the 
first center value is calculated informing and comparing with 
the second center value and their neighbors. Therefore, it helps 
to identify more complex scene from an image. 
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